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DETAILED ACTION 

Claim Rejections - 35 USC§112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 13-17 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 13 depends upon claim 1, which states that at least one first- level semiconductor 
device is provided within the receptacle and having a backside substantially coplanar with the 
lower surface of the substrate. Claim 13 adds the limitation that another first- level 
semiconductor device is provided within the receptacle and having a backside facing the 
backside of the first device. These claims are mutually contradictory, since either the 'another 
first level' device would end up positioned completely below the lower surface of the substrate, 
and thus not in the receptacle and not really a first-level device (but rather a third level device), 
or the ' first level' device does not have a backside substantially coplanar with the lower surface 
of the interposer substrate. Hence, it is unclear as to what the applicant is claiming in claims 13- 
17. 

For the purposes of examination, it is assumed that both the 'first level' and the 'another 
first level' devices are provided back to back in the receptacle, but the 'first level' device does 
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not have a backside substantially coplanar with the lower surface of the substrate (similar to the 
embodiment of figure 12). 



Claim Rejections - 35 USC §102 
3. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



4. Claims 1, 5-8, and 18-21 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent No. 5,949,135 to Washida et al. (cited by applicant). 

Regarding claim 1, Washida discloses a method for assembling a multi-die package, 
comprising: providing an interposer (701, 801) with a substantially planar substrate (figures 1, 2) 
and a receptacle formed substantially through the substrate (opening 701a, 801a), the substrate 
having an upper surface (upper surface of 701 in figure 1) and a lower surface (bottom surface of 
701 in figure 1), the upper surface having conductors (706,806) thereon; positioning at least one 
first-level device (760) within the receptacle, a backside of the device being substantially 
coplanar with the lower surface of the substrate (figure 1); an interstitial space remaining at least 
between peripheral edges of the device and the substrate (figure 1); positioning a second level 
device (750) above the upper surface of the substrate (figure 1); electrically connecting the first- 



Application/Control Number: 10/706,576 Page 4 

Art Unit: 2813 

level device to the conductors on the substrate and to the second-level device by first level 
conductive members (763; die 760 is connected to second die 750 and mounting board lands 
through solder-bump connections 763 to 753 and 707); and electrically connecting the second 
level device to the conductors on the upper surface of the substrate through second level 
conductive members (707). 

Regarding claims 5 and 6, Washida discloses forming intermediate conductive elements 
(753, 707) between the bond pads of the first/second level device and the conductors of the 
interposer (figure 1). 

Regarding claim 7, Washida discloses positioning the second level device over the 
interposer (column 4, line 65 - column 5, line 20). 

Regarding claim 8, Washida discloses securing the first and second devices to one 
another before positioning the second level device (column 4, line 65 - column 5, line 10). 

Regarding claim 18, Washida discloses providing an interposer (701) with a substantially 
planar substrate (figure 1) and a receptacle (701a) formed through the substrate; positioning a 
first semiconductor device (760) over a first (lower; figure 1) surface of the interposer, at least 
one bond pad (763) being exposed to the receptacle (figure 1); positioning a second device (750) 
over a second surface (top in figure 1) of the interposer, at least one bond pad (753) of the second 
device being exposed to the receptacle (figure 1); and electrically connecting the bond pads 
through the receptacle (figure 1). 

Regarding claim 19, Washida discloses securing a conductive structure (either 707 or 
706) to the bond pads of the second device (figure 1). 
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Regarding claim 20, Washida discloses that the securing of conductive elements (707) is 
effected before positioning (column 4, lines 50-65). 

Regarding claim 21, Washida discloses that the securing of conductive elements (706) to 
the structure is effected after positioning (column 5, lines 1-20). 

5. Claims 1-6 are rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent No. 
6,365,963 to Shimada (cited by applicant). 

Regarding claim 1, Shimada discloses a method for assembling a multi-die package, 
comprising: providing an interposer (101) with a substantially planar substrate (figures 3, 4a-4d) 
and a receptacle (see figure 4a) formed substantially through the substrate, the substrate having 
an upper and lower surface (figure 4a), the upper surface having conductors thereon (103, 105, 
106); positioning at least one first level device (1 1) within the receptacle (figures 4a-4c), the 
backside of the device being substantially coplanar with the lower surface of the substrate (figure 
4c), an interstitial space remaining between the peripheral edges of the device and the substrate 
(figure 4c); positioning a second level device (12) above the upper surface of the substrate 
(figure 4d); electrically connecting the first level device to the conductors on the upper surface of 
the substrate and to the second device (through vias 104; see figures 4a-4d) by first level 
conductive members (by 21, 1 1 1, 104); and electrically connecting the second level device to the 
conductors on the upper surface by second level conductive members (22). 

Regarding claims 2-4, Shimada discloses introducing a quantity of encapsulant material 
(107) to fill a portion of the interstitial space after electrically connecting the first-level device 
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(column 3, lines 40-55; encapsulant 107 deposited after both chips are connected); and 
introducing encapsulant between the first and second level devices (figure 4d). 

Regarding claims 5 and 6, Shimada discloses positioning intermediate conductive 
elements between bond pads of the first-level device and interposer conductors (intermediate 
elements include 21, 111, 104), and between the bond pads of the second level device and the 
interposer conductors (intermediate elements include 22). 

6. Claims 1-6 and 9-12 are rejected under 35 U.S.C. 102(e) as being anticipated by U.S. 
Patent No. 6,452,278 to DiCaprio et al. (cited by applicant). 

Regarding claim 1, DiCaprio discloses a method for assembling a multi-die package, 
comprising: providing an interposer (14) having a substantially planar substrate (figures 3, 4) and 
a receptacle formed substantially through the substrate (see figures 6a-6c; column 2, lines 23- 
27), the substrate having upper and lower surfaces, wherein the upper surface has conductors 
thereon (16; figures 1-4); positioning at least one first level device (12) within the receptacle 
(figures 6a-6c; column 2, lines 23-28), a backside of the first level device being substantially 
coplanar with the lower surface of the substrate (figures 1-4), an interstitial space remaining 
between the peripheral edges of the device and the receptacle (figures 1-4; 6a-6c); positioning a 
second level device (42, 50, or 58) above the upper surface of the substrate (figures 2-4; second 
level device is 'above' the substrate); and electrically connecting the first level device to both the 
conductors on the substrate and to the second level device (figures 2-4; column 3, lines 15-25) 
and from second level devices to the conductors on the substrate by first and second level 
conductive members (24). 
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Regarding claims 2 and 3, DiCaprio discloses introducing encapsulant to fill at least a 
portion of the interstitial space (column 2, lines 14-24; figures 1-4), where the encapsulation 
occurs after forming the electrical connections (see figures 6c-6d; wirebonding must inherently 
occur before encapsulation). 

Regarding claim 4, DiCaprio discloses introducing epoxy, which is an encapsulant-type 
material, between the first and second level devices (column 3, lines 30-35). 

Regarding claims 5 and 6, DiCaprio discloses forming intermediate conductive elements 
(wirebonds 24) between the bond pads of the first and second level devices and the conductors of 
the interposer (figures 3 and 4). 

Regarding claims 9 and 10, DiCaprio discloses providing a multi-interposer substrate 
(figure 7), which is singulated into individual assemblies (column 2, lines 20-23; column 4, lines 
1-10). 

Regarding claims 1 1 and 12, DiCaprio discloses adhering a film (70) to the lower surface 
of the substrate to cover a portion of the receptacle (column 4, lines 10-20) prior to the 
positioning of the first device therein (figures 6a-6b), and removing the adhered film from the 
lower surface following curing of the encapsulant in the receptacle (column 4, lines 20-30; 
figures 6d-6f). 

7. Claims 18, 19, 21, and 22 are rejected under 35 U.S.C. 102(e) as being anticipated by 
U.S. Patent No. 6,441,495 to Oka et al. 

Regarding claim 1 8, Oka discloses providing an interposer with a substantially planar 
substrate (la; figure 17, 18, 20, 23) and a receptacle formed substantially through the substrate 



Application/Control Number: 1 0/706,576 Page 8 

Art Unit: 2813 

(12a); positioning a first device (2c) over a first surface of the interposer, at least one bond pad 
(23, 24) being exposed to the receptacle (figure 17); positioning a second device (2d) over a 
second surface of the interposer, at least one bond pad (22a) being exposed to the receptacle 
(figure 17); and electrically connecting the bond pads through the receptacle (figure 17; column 
13, lines 15-55). 

Regarding claims 19 and 21, Oka discloses that conductive structures 22a and 23 are 
secured to the bond pad of the opposite chip after positioning (column 13, lines 15-55). 

Regarding claim 22, Oka discloses that the first device comprises a portion of a 
redistribution circuit (see column 13, lines 55-67; figures 17-18). 

8. Claims 1, 7, and 8 are rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent 
No. 6,791,195 to Urushima et al. 

Regarding claim 1, Urushima discloses a method for assembling a multi-die package, 
comprising: providing an interposer (48) having a substantially planar substrate (figure 11a) and 
a receptacle (51) formed substantially through the substrate (figure 1 la), the substrate having 
upper and lower surfaces with conductors (35) on the upper surface (figure 11a); positioning at 
least one first-level device (3d) within the receptacle, where the backside is substantially 
coplanar with the lower surface of the substrate (figure 1 lc), an interstitial space remaining 
between peripheral edges of the device and substrate (figure 1 la; a portion of 51 remains 
between device 3d and interposer 48); positioning a second level device (3c) above the upper 
surface of the substrate (figure 11a); electrically connecting the first level device to a conductor 
on the substrate (device 3d must be connected to interposer through traces on second level 
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devices, or it would not be able to be powered by the wiring board or communicate with the 
wiring board), connecting the first device to the second device (through 21); and electrically 
connecting the second device to the conductors on the substrate (through outer bumps 21; see 
figure 11a). 

Regarding claim 7, Urushima discloses positioning the second level device in a flip-chip 
arrangement over the first level device; and positioning the second level device over the 
interposer (figure 11a). 

Regarding claim 8, Urushima discloses securing the first and second level devices to one 
another before positioning the second device (figure 1 lb; column 20, lines 10-30). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Urushima in view of U.S. Patent Publication No. 2002/0047214 to Morinaga et al. 

Urushima fails to disclose another first level device within the receptacle, where the first- 
level devices are back-to-back, where the 'another' first level device has bond pads connected to 
conductors on the lower surface of the interposer. 
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Morinaga discloses that two first level chips (6a and 6b) may be stacked back-to-back in 
a receptacle in the interposer (figure 5), where the 'another' first level chip is electrically 
connected to conductors (43) on the lower side of the substrate (figure 5). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the structure of Urushima, such that in place of the single chip in the 
receptacle, two first-level back-to-back chips are disposed in the receptacle, each chip being 
electrically connected to the nearest surface of the interposer, as suggested by Morinaga. The 
rationale is as follows: A person having ordinary skill in the art would have been motivated to 
dispose both chips in the receptacle, because doing so allows multiple same-sized chips to be 
packed in a small area, such that a reduced profile is achieved, and such that bonding wires 
connecting the chips to the interposer do not interfere with each other (see Morinaga, figure 5; 
paragraphs 0030-0034; 0044). 

11. Claims 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Urushima 
in view of Morinaga, as applied to claim 13 above, and further in view of U.S. Patent No. 
6,388,333 to Taniguchi et al. 

Urushima fails to teach a third-level device over the lower surface of the substrate. 

Taniguchi discloses that interposers may be double-sided, such that devices are disposed 
in a substantially similar manner over both the top and bottom surfaces of the interposer (see 
figures 19, 33; column 14, lines 20-55), where the devices disposed on the bottom surface of the 
interposer are connected to the conductors on the lower surface of the interposer and where chips 



Application/Control Number: 10/706,576 Page 1 1 

Art Unit: 2813 

on both sides of the interposer are electrically connected to each other (figure 19; column 14, 
lines 20-55). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the structure of Urushima as modified by Morinaga, such that the interposer 
is double-sided, with similar device structures attached to each side (i.e., a third device analogous 
to the second level device formed below the interposer, where the third device and 'another' first 
level device are interconnected, analogous to the connections between the first level device and 
second level device, and where the third level device is connected to the lower side of the 
interposer, analogous with the second level device being connected to the upper side of the 
interposer), as suggested by Taniguchi. The rationale is as follows: A person having ordinary 
skill in the art would have been motivated to use a double-sided interposer, with 'mirrored' 
device structures on each side, because Taniguchi shows that such a stacking minimizes the total 
device height of the structure per chip on the interposer (Taniguchi, compare figure 18 with 
figure 19 or the bottom embodiment in figure 33 with any of the other embodiments), minimizes 
the length and mutual interference of wirebonds (Taniguchi, compare figure 18 with figure 19), 
and minimizes the required number of stacked interposers per chip in the module (Taniguchi, 
figure 33). 

12. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DiCaprio et al. in view of Morinaga et al. 
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DiCaprio fails to disclose another first level device within the receptacle, where the first- 
level devices are back-to-back, where the 'another' first level device has bond pads connected to 
conductors on the lower surface of the interposer. 

Morinaga discloses that two first level chips (6a and 6b) may be stacked back-to-back in 
a receptacle in the interposer (figure 5), where the 'another' first level chip is electrically 
connected to conductors (43) on the lower side of the substrate (figure 5). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the structure of DiCaprio such that in place of the single chip in the 
receptacle, two first-level back-to-back chips are disposed in the receptacle, each chip being 
electrically connected to the nearest surface of the interposer, as suggested by Morinaga. The 
rationale is as follows: A person having ordinary skill in the art would have been motivated to 
dispose two chips in the receptacle, because doing so allows multiple same-sized chips to be 
packed in a small area, such that a reduced profile is achieved, and such that bonding wires 
connecting the chips to the interposer do not interfere with each other (see Morinaga, figure 5; 
paragraphs 0030-0034; 0044), and furthermore, the combination of DiCaprio and Morinaga 
would enable the connection of 3 chips on the module without significantly increasing the height 
profile of the structure (Morinaga, figure 5; DiCaprio, figures 3 and 4). 

13. Claims 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over DiCaprio et 
al. in view of Morinaga, as applied to claim 13 above, and further in view of U.S. Patent No. 
6,388,333 to Taniguchi et al. 

DiCaprio fails to teach a third-level device over the lower surface of the substrate. 
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Taniguchi discloses that interposers may be double-sided, such that devices are disposed 
in a substantially similar manner over both the top and bottom surfaces of the interposer (see 
figures 19, 33; column 14, lines 20-55), where the devices disposed on the bottom surface of the 
interposer are connected to the conductors on the lower surface of the interposer and where chips 
on both sides of the interposer are electrically connected to each other (figure 19; column 14, 
lines 20-55). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the structure of DiCaprio as modified by Morinaga, such that the interposer 
is double-sided, with similar device structures attached to each side (i.e., a third device analogous 
to the second level device formed below the interposer, where the third device and 'another 5 first 
level device are interconnected, analogous to the connections between the first level device and 
second level device, and where the third level device is connected to the lower side of the 
interposer, analogous with the second level device being connected to the upper side of the 
interposer), as suggested by Taniguchi. The rationale is as follows: A person having ordinary 
skill in the art would have been motivated to use a double-sided interposer, with 'mirrored' 
device structures on each side, because Taniguchi shows that such a stacking minimizes the total 
device height of the structure per number of chips held (Taniguchi, compare figure 18 with 
figure 19 or the bottom embodiment in figure 33 with any of the other embodiments), minimizes 
the length and mutual interference of wirebonds (Taniguchi, compare figure 18 with figure 19), 
and minimizes the required number of stacked interposers per chip in the module (Taniguchi, 
figure 33). 
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Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

U.S. Patent No. 6,693,362 to Seyama et al., 

U.S. Patent Publication No. 2003/0085463 to Gerber et al., and 

U.S. Patent Publication No. 2002/0127770 to Vaiyapuri disclose alternate arrangements 
for interposers with first-level dice provided in a receptacle in an interposer, and second 
level device provided on the top or bottom surface of the interposer. 

U.S. Patent Publication No. 2003/0025199 to Wu et al. discloses multiple dice stacked in 
a receptacle of an interposer. 

U.S. Patent No. 6,343,019 to Jiang et al. discloses back-to-back dice stacked in a 
receptacle of an interposer. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jennifer M. Dolan 



Examiner 
Art Unit 2813 
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